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–ExtraDimensionsphenomenology

–ResultsfromexperimentsatTeVatron

–FutureatLHC(SeealsoL.Vacavant’stalk)

–Conclusions
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ExtraDimensions

–StandardModelworkssurprisinglywell,but:

∗WhyisMPl∼10
16

×MEW?

∗Gravity?

∗Darkmatter?

∗...

⇒Doesgravitypropagateinmorethanfourdimensions?

∗Ifncompactextradimensionswithradius∼R

→R∼
1

MS
(MPl/MS)

2/n

∗Take(4+n)dimensionalPlanckscaleMS=M
(4+n)
Pl∼MEW

⇒Forn≥3,R.1nm:notexcludedbygravitationalexperiments!
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ExtraDimensionsPhenomenology

–Arkani-Hamed,Dimopoulos,Dvali(ADD):“large”ExtraDimensions

∗Athighenergy,manygravitonexcitations

⇒Increaseofcollisioncrosssections

–Randall,Sundrum(RS):one“small”ExtraDimension,“warped”by

exponentialfactore
−2krcφ

∗Athighenergy,singlegravitonexcitations

⇒Spin-2resonanceproductionincollisions

⇒LookforsignsofExtraDimensionsincolliderexperiments!
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ExperimentalSignatures

Gravitonemission:

⇒Anomalousproductionof

∗Jets+/ET

∗γ+/ET

γ

G

g, q

g, q

_

Gravitonexchange:

⇒Anomalousproductionof

∗Di-leptons
∗Di-γ’s
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TeVatron

–pp̄Collider

∗
√

s=1.8TeV(RunI)
∗
√

s=1.96TeV(RunII)

–Higherluminosityandcross
sectionsinRunII
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RunIIDetectors

MajorupgradesfromRunI

DØ

CDF
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ADDGravitonEmission:Jets+/ET(CDF,RunI)

–Relativelylargecrosssection

–BackgroundfromZ(→νν̄)+jetsproduction

Consistentwithnosignal

⇒LowerlimitsonMS(inGeV):

n246
1000770710

Likewiseforγ+/ET:

n468
549581602
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ADDGravitonEmission:Jets+/ET(ATLAS)

–
√

s=14TeV,100fb
−1

–Morebackgroundsources
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E
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ts / 20 G
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Discoverypotential!

–E
jet
T>1TeV

–≥100signalevents

–Significance>5

⇒MassscaleMDreach(inTeV):

n234
9.17.06.0

M.P.SandersUniversityofManchester



ADDGravitonExchange:Di-µ,Di-γ

σ=σSM+σintηG+σKKη
2
G,ηG=F/M

4
S

DØRunII,Di-µchannel,30pb
−1

–pT>15GeV,Mµµ>40GeV

–Background:

∗Drell-Yann(MC)
∗Heavyquarkdecay(data)
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ADDGravitonExchange:Di-EM

DØRunII,50pb
−1

–ET>25GeV,/ET<25GeV

–Background:

∗Drell-Yan,di-γ(MC)
∗fakeEMfromQCD(data)
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ADDGravitonExchange:Di-EM

DØRunII,120pb
−1

–ET>25GeV

–Background:

∗Drell-Yan,di-γ(MC)
∗fakeEMfromQCD(data)
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ADDGravitonExchange:Results

Nosignalobserverd⇒FittoSM+gravitonexpectation,extractlimits

DØRunII

LowerlimitsonMS(inTeV):

GRWHLZHewett
n=2n=7λ=+1

di-EM1.121.160.891.00
di-µ0.790.680.630.71

–Di-EM:ηG=0.0±0.27TeV
−4

–Di-µ:ηG=0.02±1.35TeV
−4

CDFRunI

LowerlimitsonMS(inGeV):

Hewett
λ=−1λ=+1

ee826808
γγ899797

di-EM939853
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ADDGravitonExchange:Results

Nosignalobserverd⇒FittoSM+gravitonexpectation,extractlimits

DØRunII

LowerlimitsonMS(inTeV):

GRWHLZHewett
n=2n=7λ=+1

di-EM1.281.421.011.14
di-µ0.790.680.630.71

–Di-EM:ηG=0.0±0.15TeV
−4

–Di-µ:ηG=0.02±1.35TeV
−4

CDFRunI

LowerlimitsonMS(inGeV):

Hewett
λ=−1λ=+1

ee826808
γγ899797

di-EM939853
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RSResonanceProduction(CDF,RunII)

Di-electronchannel,72pb
−1

–ET>25GeV,/ET/
√

ΣET<2.5
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–pT>20GeV,Cosmicrejection
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Consistentwithnosignal⇒RSgravitonmasslimits(inGeV):

channeleeµµcombined
535370550
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RSResonanceProduction(CDF,RunII)

RSgravitonmassvscouplinglimits

Current:
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SeealsoZ
′
search(M.P.Giordani’stalk)
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RSResonanceProduction(ATLAS)

–
√

s=14TeV,100fb
−1

⇒Crosssectionlimit
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Conclusion

–ExtraDimensionsasasolutiontohierarchy(andothers)

–NoExtraDimensionsfound,yet⇒modellimits

–MoretoexpectfromTeVatronexperiments

–EvenmorefromLHCexperiments
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